[Neurotransmitter disorders in children--special reference to Segawa disease].
Aminergic neurotransmitter disorders occurring in childhood include metabolic disorders of pteridine and tyrosine hydroxylase (TH). Pteridine metabolic disorders cause a deficiency of serotonin (5-HT) and dopamine (DA) and TH disorder causes a deficiency of noradrenaline (NA) and DA in the terminals of each aminergic neuron. The activities of TH or DA in the terminals are marked in early childhood, and then they show an exponential age-dependent decrement and achieve stationary or minimal levels in the twenties. As observed in Segawa disease, TH or DA activities in these disorders follow this age-related decrease with levels around 20% of normal, and patients develop symptoms age-dependently, with onset in childhood, progression by the late teens, and a stationary period after the twenties, but this does not cause morphological changes. These phenomena may occur with other neurotransmitters. So replacement therapies are effective irrespective of the clinical course. However, early-onset cases in infancy or early childhood showing a marked decrement of 5-HT or NA activities show postural hypotonia and failed locomotion. These cause failure in atonia restriction in the REM stage and induce dysfunction of the pedunculopontine nucleus, and, consequently induce dysfunction or failure in the development of DA neurons in the sutbstantia nigra and ventrotegmental area. These relate to failure in the development of higher cortical functions. Thus, assessing of ages at onset and activities of antigravity muscles and locomotion in infancy is cardinal for the treatment the neurotransmitter disorders occurring in infancy and early childhood. PARK2 with deficiency of DA in the substantia nigra leads to dystonia in the teens and Parkinson disease after 20 years, although these respond to 1-Dopa favorably but induce D2 receptor upregulation and intractable dyskinesia. A decrease of DA in the perikaryon leads to symptoms after 10 years and causes dysfunction of the target structures.